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Can NGST be Built for the Cost?

This question has to be answered
on three levels:

Technical - Advanced Technologies
Cost - Innovative Approaches
Sociological - Programmatic Discipline

Costs of recent space science missions
incorporating the above have been dramatically
declining

What does NGST have going for it?
� > 40% technology investment ratio helps with Life

Cycle Cost challenge
� Early effective International partnering improves our

NGST/HST cost-to-launch comparison ratio from
30% to 40%

� Recent NASA track record of  4% underruns on major
flight programs indicates strict NASA policy to force
projects to meet their commitments (77% overrun
before Dan Goldin)

NGST Challenge Relative to HST
• 10x Collecting Area
• 5x Lower Mass
• 5x Lower Life Cycle Cost
• 10yr Development Timeline

NGST Challenge Relative to HST
• 10x Collecting Area
• 5x Lower Mass
• 5x Lower Life Cycle Cost
• 10yr Development Timeline
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Cost Strategy

● Early Emphasis on the Design Reference Mission (DRM) and End-To-
End Integrated Systems Modeling

- Rapid in-depth cost-performance trades
- Early hardware prototyping

● Optimize observatory system based on capped Life Cycle Cost (LCC)
and evaluate performance margins yearly against LCC

● International partnerships enable the project to recover cost,
reduce risk, and strengthen program

– ESA and CSA to contribute $200M (US) and $50M (US), respectively

● Partnering with the DoD at the unclassified level for mirror
component technology provides NGST a 3:1 cost leverage

● Technology investments focused on requirements and traceable to
flight designs
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ASWG Members

John Mather  H.S. "Peter" Stockman
GSFC (co-chair)  STScI (co-chair)

Jill Bechtold Michael Fall
Univ. of Arizona STScI   

Bob Fosbury Jonathan Gardner
ESO AURA/GSFC

James Graham Tom Greene 
U.C. Berkeley Ames Research Center

Matthew Greenhouse Donald Hall Peter Jakobson Robert Kirshner
GSFC University of Hawaii ESTEC Harvard University

Simon Lilly Abraham Loeb Piero Madau Bruce Margon
University of Toronto Harvard University STScI University of Washington

John MacKenty Philip Nicholson Michael Meyer S. Harvey Moseley  
STScI Cornell University Steward Observatory GSFC  

Takashi Onaka Michael Rich Marcia Rieke Gene Serabyn
U. Tokyo UCLA Steward Observatory JPL

Peter Schneider Massimo Stiavelli John Trauger Ewine van Dieshoek
MPI-Garching STScI/ESA JPL Leiden

NGST ASWGNGST ASWG
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Bernard D. Seery
NGST Project Manager

John Mather
Project Scientist

Eric Smith
Deputy

Peter Stockman
ST ScI Project Scientist

Piero Madau
Deputy

Industry Partners
Joe Burt

Chief Systems Engineer
Dan Blackwood

Deputy

Pierre Bely
Telescope Scientist

Dan Coulter
Project Technologist

Decision Support

Ethan Schreier
NGST Science &
Operations Center

Paul Geithner 
Cost & Processes IPT

Matt Greenhouse
Deputy for Instruments

Richard Burg
Deputy for Systems

Dick Kurz, Chair
Standing Review Board 

Ad Hoc Science
Working Group

Rick Howard
Origins Program Executive

Harley Thronson
Origins Program Scientist

Brad Peterson, Chair
Astrophysics Working

Group

Origins Theme
Coordinator (JPL)

Harley Thronson (Acting)
Director, Origins Theme

Dave Black, Chair
Origins Subcommittee

Of the SScAC

Ed Weiler
Associate Administrator
Office of Space Sciences

Steve Squyres, Chair
Space Science Advisory

Committee

Advanced Technologies &Mission Studies Division

HST

TEAM NGST
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Technology 
maturation 
timeframe 

Mirror Tech Dev

NGST Top Level Baseline Schedule
Progressive Downselect

Operations

Pre-Phase A

LAUNCH TIMEFRAME

CDR

PDR/NAR

ESA/CSA DEFINITE
AGREEMENT

NASA/ESA/CSA
INSTRUMENTATION

ALLOCATIONS

OPTION 1 TECH DEV
OPTION 0

STUDY COMPLETE

Implementation Phase (C/D)

RFP

SELECT PRIME

INSTRUMENT SELECTIONS

INDEPENDENT ASSESSMENT

Formulation Phase (A/B)
RFP

INSTRUMENT AO

ESA/CSA

ESA/CSA

Procure Flight Mirrors

Prime Contractor and
Science Team in place 1
year before the NAR

FY’96 FY’97 FY’98 FY’99 FY’01 FY’02 FY’03 FY’04FY’00 FY’05 FY’06 FY’07FY’96 FY’97 FY’98 FY’99 FY’01 FY’02 FY’03 FY’04FY’00 FY’05 FY’06 FY’07
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Instrument Acquisition Process

ESA

CSA

NASA HQ

(10/99)
Recommended 
Instrument
Allocation

   NASA, ESA, CSA
  Non-proprietary 
Concept Studies

ASWG
Science 
Capability
Review

   Project Office
Cost Models

   NASA, ESA, CSA
   Proprietary 
Concept Studies 

NGST
Technology
Readiness
 Review (8/99)

ESA Invitation
To Tender

NASA AO

CSA Invitation
To Tender

Flight SI Teams
Flight SWG

(4/01)

(9/00)

Project Scientist
Instrument

Concept Evaluation

(9/99) Draft
Report

Community
Comment
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Latest Contractor Concepts
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Phase C/D
cost with

contingency
(1996$M)
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Zodi-limited wavelength limit (µm)

360

380

400

420

440

460

480

1065 2520157 12

Cost versus Wavelength Coverage

Cost including
NIR instruments

NIR Optimized
• 120K sunshield
• 100K OTA
• 90K ISIM
• Mech cryo-cooler for NIR detectors

MIR
Optimized

40K sunshield

$17M MIR Compatible
• 70K sunshield 
• 40K OTA
• 30K ISIM
• Radiatively cooled NIR detectors

Cost including NIR &
MIR instruments

+$56M
• MIR instrument
• Cryo-cooler for MIR detectors
• ISIM mods for MIR instrument

accommodation
• Flight software development
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Phase A RequirementsPhase A Requirements

Parameter Requirement Comments

Wavelength Range 0.6 to 10+ microns zodi-limited to 10

Aperture Diameter 8 meters maximum fill factor

Optical Performance diffraction limited goal of 1 micron 
to 2 microns diffraction limited

Orbit L2

Mission Lifetime 5 years size consumables to 10 yrs

Instrument Complement wide field 
camera/spectrometer
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NGST Technology Portfolio in 1998NGST Technology Portfolio in 1998

University of Arizona

Composite Optics

DCATT



Telescope Technology Risk Mitigation Flow
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Project Is Committed to Open Access by the Scientific
Community

• Comments to science teams
– http://www.ngst.nasa.gov/project/text/emailform.html

• Listservs
– http://www.ngst.nasa.gov/News/lists
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NGST Science & Technology Challenges

● September 13-17, 1999 Woods Hole, MA

● Purpose: Bring scientific and technology communities
together at one conference for focused discussions
of NGST relevant challenges


